Introduction
The melting curve under high pressures between e and liquid iron is directly related to the inner core-outer core temperature of the Earth. However, major disagreements exist between results from static and shockwave measurements [Boehler, 1993; Williams et al., 1987] . In this paper we attempt to determine the melting curve from equations of state of the a, e and liquid phases in a thermodynamically consistent manner. The benefit of this approach can be two-fold: (1) it may give preference to a certain melting curve; (2) it also highlights thermodynamic quantities which need to be better determined in order to further constraint the melting curve.
Gibbs Free Energy Calculation Within a Single Phase
Two approaches we used in calculating Gibbs free energy (G) of a single phase as a function of P and T are outlined below.
Calculation Using an Isotherm-Isobar Mesh
In this approach [Song and Ahrens, 1994] , G(P,T) is calculated from reference point G(Po, To) by moving along the isobar to (P0, T) then the isotherm to (P, T)'
G(P, T) -H(Po, T) -TS(Po, T) +
where the first two terms are V(T,P')dP' 
Specific Heat
We vary C r by changing the parameter c in Eq. 13. It has a pronounced effect on the slope of the Ge(T) at a given pressure. The effect is nearly the same at different pressures (Figure l(a) ). At c=l (the theoretical value), Although we cannot completely delineate the effects of all variables on the Gibbs energy of the • phase, we note that to fit 'Williams' data, the bulk modulus must be lowered to fit the melting point at 100GPa (~4000K). Although steepening the Gibbs energy temperature dependence (by, e.g., increasing the value of Cp) would also raise the M.P. at 100GPa, it yields too high a M.P. at 200GPa. More experimental data on the/• and • (especially its thermal expansion coefficient) would lead to more definite conclusions from our calculations.
G•(T) drops faster than Gi(T) at higher pressures (200-
300GPa
